









































































































の異なるもの 3 種類（カラムL：キレート樹脂600 mg充填, 
1.3×1.4 cmφ；カラムM：300 mg充填, 0.6×1.4 cmφ；カ






















Fig. 1. Binding of bismuth ion on the chelating resins at 
several pHs
 Reactant： 0.01 g resin, 4.5 mL buffer, 10 ppm Bi 
of 0.5 mL.
 Shaking time： 8 h.
 Binding rate was calculated from the added 
quantity in supernatant fluid. 
 The quantity in supernatant fluid was calculated 







































































Fig. 2． Elution of bismuth ion from the chelating resins
 Reactant： 0.01 g resin （already Bi bound）, 5 mL 
of 1 N nitric acid.
 Shaking time： 8 h.
 Elution rate was calculated from the binding and 
the quality of supernatant fluid.
 The quantity of supernatant fluid was calculated 





Fig. 3． Binding of bismuth and other ions on the chelating resins
 Reactant： 0.01 g resin, 4.5 mL buffer, 0.5mL metal solution.
 Metal solution： （a） 10 ppm Bi, 10 ppm Cu, 10 ppm Ca, 10 ppm Na； 
 （b） 1 ppm Bi, 100 ppm Cu, 100 ppm Ca, 100 ppm Na.
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190 mg resin, 1.0 X 1.1 cmφ.
 Sample： 5mL of mixed solution included 10 ppm 
bismuth of 5 mL and pH 3 acetate buffer.
 The following solution pass through each column 
in this order： pH 3 buffer （10 mL）, sample （5 
mL）, water （10 mL）, eluent （1 N nitric acid）.
 This figure shows only the process which is 
letting eluent pass.
Table 1．Some conditions for retention of bismuth on the Nobias columns
Condition 1 2 3 4 5 6 7 8 9
Bismuth conc.（ppm） 10 10 10 1 1 10 0.1 0.01 0.005
Sample vol. （mL） 50 50 50 50 50 50 50 500 1000
Flow rate （mL/min） 1.0 1.0 1.0 1.0 12.5 12.5 12.5 12.5 12.5
Column size L S M S S S S S S
Recovery （%） 112.9 115.8 110.0 108.2 112.4 90.4 116.0 106.3 104.7
Columns size and the other conditions were the same in Fig. 4.
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Abstract
　Bismuth （Bi） is known as a lead-replacing material, but there is concern that a trace of Bi leaks to en-
vironmental water and chronic intake of Bi in the water may affect human health. Preconcentration 
method for measuring Bi in environmental waters was investigated. It was considered that inductively 
coupled plasma-mass spectrometry/atomic emission spectrometry and atomic absorption spectrometry 
were used for post-analysis. In this research, two commercial chelate resins, MetaSEP AnaLig TE-05 of 
GL sciences （TE-05） and NOBIAS CHELATE-PA1 of Hitachi （Nobias） were checked. When it investi-
gates about the resin capacity of Bi below pH 6, TE-05 is as larger as more than 24 μeq/g. However, the 
elution by 1 N nitric acid is not so quantitive as less than 10%. On the other hand, while Bi binding by 
Nobias takes place selectively by pH 3, TE-05 receives much prevention by coexistence ions. The column 
filled up with Nobias affects quantitive binding and elution volume according to the column form and the 
amount of resin. The recovery test of tap water had good recovery （102.3%） when 10 ppb Bi and Nobias 
column were used.
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